Genotoxic and embryotoxic effects of gonadotropin-hyperstimulated ovulation of murine oocytes, preimplantation embryos, and term fetuses.
Compared to spontaneous ovulation, gonadotropin-hyperstimulated ovulation (superovulation) in mice resulted in a fourfold increase in the number of preimplantation embryos 3 days post coitum, 50% of which died before term. Both in vitro development of embryos during the preimplantation period and transfer of morulae from superovulated females to pseudopregnant untreated foster mothers indicate that the prenatal loss occurring shortly before implantation up to term is due to maternal factors rather than to direct hormonal effects on oocytes or early embryos. Indeed, no genotoxic events could be observed in 4-cell to blastocyst stage embryos from superovulated female mice as revealed by the chromosomal aberration test and the sister chromatid exchange assay. Chromosome analysis of the pronuclei from mouse zygotes showed an increased rate of aberrations in oocyte-derived nuclei after superovulation in comparison to spontaneous ovulation. The present data suggest that aberrant murine oocytes may be fertilized, but they do not survive the first cleavage stages. The result is discussed with respect to the high incidence of chromosomal abnormalities found in human oocytes after gonadotropin-hyperstimulated ovulation.